JUNE 1989 



U-20 



RS-PCM 

KEVBDAREJ 




First Edition 



SPECIFICATIONS/ffli 



61 notes (with velocity sensitivity and 
channel aftertouch) 



SOUND GENERATOR 



RS - PCM Sound Generation 
maximum Simultaneous Notes : 30 Notes 



INTERNAL MEMORY 

Setup : 1 

Keyboard Patches : 64 

Chord Sets : 8 

Sound Patches : 64 



Rhythm Sets (64 Keys : B1 - D7) : - 4 

Internal Tones: 128 

RAM CARD (M-256E) 

Setup : 1 

Keyboard Patches : 64 

Chord Sets : 8 

Sound Patches ; 64 

Timbres : 128 

Rhythm Sets (64 Keys ; B1 - D7) : ■ 4 



DISPLAY 2 line 24 character (with backlight) 

DIMENSIONS 985 (W) x 310 (D) x 85 (H) mm 

38-3/4" X 12-1/6" X 3-1/4' inch 
(W X D X H) 

WEIGHT 10 kg (22 lbs) 



WEIGHT 10 kg (22 lbs) 

POWER CONSUMPTION- Voltage ! 2^ W 

ACCESSORIES Owner’s Manual 



Owner’s Manual — : English (26025696) x 1 
: Japanese (26025695) x 1 

Sound Patch Chart 

Connection Cable (PJ - 1 M) (23430675S) x 1 
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Bender Panel 
(2221 5870) 



’Front Panel 
(2221 5632) 



Button D (dual) 

(with LED window) 
(22495224) 

Switch 

SKHVBD 100G 
(13169697) 

- Button S (quad) 
(22495222) 
Switch 

SKHVBD 100G 
(13169697) 



Button L (dual) 

(22495230) 

Switch 

SKHVBD 100G 
(13169697) 
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— Power Swich 
AWK2A44 6A/250V 
(13149108) 
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MIJAARPB 
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Card Slot 
(22200188) 
Connector 
7508095A 
(13429233) 



j Roland 



U-BD 



•Jack 

YKB21 -5010 
(13449145) 



Bender Unit 
PB- A0105 
(23275916) 



Slide Knob (15 

NA05B LCC 

(22485187) (22: 

Slide VR Cover 
(22245468) 

Pot. EWA - NAO X 15A14 lOkA (VOLUME) 

(1 3359356) 

Pot. EWA-NFEx 15B15 lOOkB (Cl .C2/VALUE) 
(13359361) 



LCD Cover 
(22045187) 

LCD Unit 
DMC24201 N - LY 
(15029490) 

LCD Holder 
(22205322) 



Side Panel R- 
(22215871) 



^AC Cord 
A (100V 
A (117V 
A (220V 
A (240VE 
A (240VA 



23495117) 
23495113) 
234951 1 6) 
23495115) 
23495114) 



AC Cord Bushing 
A 100V, 220V, 240VA 
(12369533) 

A 117V, 240VE 
(12369539) 

AC Cord Bushing Holder 
A A 100V, 220V, 240VA 
(22205357) 

A B 117V, 240VE 
(22205358) 



•Card Escutcheon 
(22225338) 

Card Holder 

(22205318) 

Connector 

7508095A 

(13429233) 



Jack 1 

YKF51 - 5041 (triplet) 
(13429274) 



■Jack 

YKB21 -5012 
(13449146) 



Rubber Foot 

FF-018 

(12359139) 



Roland 



Printed in Japan BA- 2 (DP) 1 








U-20 



JUNE 1989 



EXPLODED /6^MM 



3 X 6mm S.Tight Binding Fe.BC 




No. 


PART NAME 


PART No. 


1 


Front Panel 


22215632 


2 


Bottom Cover 


22025437 


3 


Rubber Foot 


12359139 


4 


Side Panel R 


22215871 


5 


Power Transformer Holder 


22205316 


6 


Bender Holder 


22205315 


7 


Bender Panel 


22215870 


8 


Bender Unit 


23275916 


9 


Knob 


22485187 


10 


Power Switch A 


13149108 


11 


AC Cord Bushing A 






100V, 220V 


12369533 




117V, 240VE, 240VA 


12369539 


12 


AC Cord Bushing Holder A 






100V, 220V, 240VA 


22205357 




117V, 240VE 


22205358 


13 


AC Cord A 






100 V 


23495117 




117V 


23495113 




220V 


23495116 




240VE (with 13A Fuse) 


23495115 




240VA 


23495114 


14 


LCD Unit 


15029490 


15 


LCD Cover 


22045187 


16 


LCD Holder 


22205322 


17 


Keyboard 


7621320000 


18-1 


Power Supply Board 


7621308000 


18-2 


Primary Board 




18-3 


Jamper Board 




19 


Power Transformer A 


2245551 2U0 


20 


Card Escutcheon 


22225338 


21 


Card Holder 


22205318 


22 


Card Board 


7621330000 


23 


Card Slot 


22200188 


24 


Main Holder 


22205319 


25 


Main Shield Paper 


22255290 


26 


Main Board 


7621390000 


27 


MIDI Holder 


22205340 


28-1 


Jack Board 


7621317000 


28-2 


MIDI Board 




29-1 


Bender Board 


7621331000 


29-2 


Jamper Board 




30 


Slide VR Cover 


22245468 


31 


Grounding Reaf 


23455314 


32 


Switch Board 


7621314000 


33 


Jack Holder 


22205317 


34 


Jack Shield Paper 


22255289 



2 
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KEYBOARD EXPLODED VIEW/ilM59-)SSI 

KEY REMOVAL KEY 

1. Remove the stopper. 1 . y ^ [i'f'f'o 




2. Pulling the key in the direction of arrow (D, disengage 2. KEY 2 ) i KEY ^ — v# 

the key fulcrum from the chassis. See Fig. 3 and 4 for 

disengaged status. Fig3, Fig4(i, 

Enlarged area A 








B mmm 



3. Taking care not to distort the spring, lift the key in the 3. KEY 3 ) 

direction of (3). - <to 




U-20 



KEY INSTALLATION KEY (DIR U # Ct 

1. Place the spring onto the chassis as show in Fig. 6. 1. Fig. 6 hZ7E'tW.^y°') > v Y — JCfi < o 



Spring 




2. Referring to Fig.8, press the key in the direction of (4). 2. X-7°’j KEY ^'7°^) > flab T (Fig. 8##) 

;^fp]4 fC KEY 




Fig.8 




Caution: 

Firmly rest the spring on the spring dent (Fig.8). Don't 
let the spring stop at the slope D or the key touch will 
differ from the previous sensitivity. 



r±) X7°v y 7' i Fig. 8 y 

t (i4ffi D fCihS ^^;^^'^^)KEY Y 'y 



3. Verify that there is on clearance between the key 3. KEY <i: '> y - (F) 

fulcrum and portion Fin the chassis. Attach the stopper HflL, 7 h ■y/^°-^iFig. 1 f;^1“ (f) flfp-o Tli^^o 

(Fig. 1) on the portion F. 



Fig.9 




3 





U-20 



©CONTACT BOARD INSTALLATION 

First align the <t>2.1mm hole between C3 and C3# of C?> b ?> ^ — <!> 2.1mm 

the contact board with a half pierce of the chassis. Next ^ v — i/(D-^^~-y tf T X 1 9 — ylz 

align the slot (<j>2.1 x 4 mm) of remaining octaves with 1 5 ^ 2.1X 4 mm 'C o 

half pierces, respectively. Make sure the joint of the CIC CIC ^ ~y' )i' t @ ^ — v|fi;#p|5 

cable and te board end are on the left end of the lowest iLtm (G) 

G of the chassis. 

Chassis 




Fig.10 

©CONTACT BOARD INSTALLATION 



Place the contact rubber sheet on the contact board. 
Align contact projections with holes in the board. Press 
the hole in top face of the projection with a small rod 
(like clip shown in Fig.11) so that the projection is held 
in a hole of the chassis. Note that the left end of a 
rubber contact should be placed over the right end of 
the left side rubber sheet (see H in Fig.11). 



V ^ i V y'M . $ X, ^ 
^zi^.itt^o try ') y 





Fig.11 

CAUTION: When removing a contact rubber sheet, ® ^ t 

gently pull it off the board or sheet will X t'A'^^^cOXiMM.I/ZW!.! X to 

break off. 



JUNE 1989 



U-20 (SK-761-BWCA) PARTS LIST 



NO. 


PARTS NO. 




22575254 




22575256 


1 


22575258 


1 


22575259 




22575253 

22575255 


2 


22575261 


3 


22815653 


4 


22155775 


5 


22265493 


6 


22125285 


7 


22185236 




22185237 


8 


22925669 


9 


23475276 


10 


22205309 


1 1 


23165695 


12 

13 


22175203 

22135430 


14 




15 





PARTS NAME 

SK-7 NATURAL KEY C/F 257~254 

It E/B 257-256 

>1 D 257-258 

» G 257-259 

>1 A 257-253 

» CVF* 257-255 

SK-7 SHARP KEY 257-261 

SK-7 CHASSIS 61P 281-653 

SK-7 GUIDE BUSH 215-775 

SK-7 FELT 61KEY 226-493 

ANGLE 212-285 

SK-7 CONTACT LUBBER 1 2PW 218-236 
SK-7 CONTACT LUBBER 1 3PW 218-237 

SK-7 CONTACT BOARD 61 P 

CIC CABLE 347-276 

SK-761 CONNECTOR HOLDER 220-309 

SK-761 CA-01 AFTERTOUCH ASSY 

SK-7 SPRING 217-203 

SK-761 STOPPER 213-430 

TAPPING SCREWS 3X6 B1 A 

NYLON RIVET NRP-355 



SK-761 CHASSIS 281-653CA ASSY 
281-677 22815677 



SK-761 CONTACT LUBBER 

7621422000 

SK-761 -BWCA CONTACT BOARD ASSY 
7621322000 
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U-20 



PARTS LIST 



SAFETY PRECAUTIONS: 

The parts marked A ha ve 
safety-related characteristics. 
Use only listed parts for 
replacement. 

: 

’s±± 

WS!)««f8T-0< 6nrct/®r 

■?o 

sssntSBfflS 

UTTSC^o 



CONSIDERATIONS ON PARTS ORDERING 



When ordering any parts listed in the parts list, please specify the following items in the order sheet. 

QTY PART NUMBER DESCRIPTION MODEL NUMBER 

Ex. to 22575241 Sharp Key C-20/50 

15 2247017300 Knob (orange) DAC-15D 

Failure to completely fill the above items with correct number and description will result in delayed or 
even undelivered replacement. 






7f—Cf—ir- 



hCia, *rTE®4«Stt]E«CEAUTT$CV 



(»ia^<) 



m) 10 22575241 Sharp Key C-20/50 

15 2247017300 Knob (orange) DAC-15D 

tuEAain, A<i4j:ign®®aic«y*-4-o 



CASING 




22215632 


Front Panel 


22025437 


Bottom Cover 


22215871 


Side Panel R 


22215870 


Bender Panel 


22045187 


LCD Cover 


22245468 


Slide VR Cover 


12359139 


Rubber Foot FF — 018 


PCS ASSY 


T1 7621390000 


Main Board (PCB 22925735) 


7621330000 


Card Board (PCB 22925724) 


7621314000 


Switch Board (PCB 22925726) 


7621317000 


Jack Board (PCB 22925727 3/3) 
MIDI Board (PCB 22925727 1/3) 


7621310000 


Bender Board (PCB 22925727 2/3) 


7621308000 


Power Supply Board (PCB 22925725) 


Note : 


1. The jack board includes the MIDI board. 

2. The power supply board can be use for any voltage of lOOV, 117V, 220V and 240V. 


m) 

BUTTON. KNOB 


1. k’ yif -tl- Kil. MIDI .-K- K 

2. 



22485187 


Knob NA05B 


VOLUME, Cl, C2/VALUE 


22495222 


Button 


(S) 


quad 


EDIT, DATA, PART^^, EXIT, ENTER, 
MARK, JUMP, CUSSOR^K VALUE AT 


22495230 


Button 


(L) 


dual 


BANKl-8, NUMBER1~8, CARD/B, INT/A 


22495224 


Button 


(D) 


dual (with LED window) 


MODE (KEYBOARD, SOUND, PART, RHYTHM, 
TRANSPOSE, CHORDl, CHORD2, ARPEGGIO) 



SWITCH 



13169697 
A 13149108 

JACK. SOCKET 


SKHVBD lOOG 
WK2A44 6A/250V 




Panel Board 
Power Supply Board 


13449145 


YKB21 - 5010 (Stereo) 




PHONES, EXT CONTROL 


13449146 


YKB21 - 5012 (Mono) 


MIX OUT L (MONO) /R DIR OUT L/R. PEDAL HOLD 


13429551 


DICF - 32CS - E 


IC Socket 


Main Board 


13429274 YKF51 - 5041 (Triplet) 

POWER TRANSFORMER 




MIDI IN/ OUT/ THRU 


zL 224555 12U0 


Universal 




100/1 17/220/240V 


INDUCTOR 


12449361 


EXC - ELSR35T 


Main 


Board, Jack Board, MIDI Board 


13529186 


ELKTR150GA 




Main Board 


13529187 


ELKTR391CA 


Main 


Board, Jack Board, MIDI Board 


12449347 


EXCELDR35V 




Main Board 


RESONATOR 


15299106 


CA301 12.000MHz 


Crystal 


Main Board 


15299117 


CA301 32.768MHz 


Crystal 


Main Board 


POTENTIOMETER 


13359356 


EWA - NAB X 15A14 lOKA 




VOLUME 


13359361 


EWA - NFE X 15B15 lOOkB 




Cl, C2/VALUE 


13299217 


RVF6P51 - 5 - 104N 100k 


Trimmer D/A Adjust 


Jack Board 


TRANSISTOR 


15329507 


DTA - 114EK T- 96 




Main Board 


15329508 


DTC- 114WK T-96 




Main Board 


15329501 


DTA - 124EK T-96 




Main Board 


15309101 


2SA1037KR T-96 




Main Board 


15319101 


2SC2412KR T-96 




Main Board 


15119135 


2SA1115-TP-E 




Jack Board 


15129198 


DTA124ES - TP 




MIDI Board 


15129194 


DTC314 - TS - TP 




Jack Board 


15129168 


DTC124ES - TP 




MIDI Board 



TRANSISTOR ARRAY 



15289113 

IC 


TD62305F - T2 








Main 


Board 


15179286 


P8098 




CPU 




Main 


Board 


15179950 


LH5310 




MASK ROM 




Main 


Board 


(15179986 


U-20 OTP ROM M5M27C100P 


OTP ROM) 








15179892F0 


MB834000A - 20P - G - 226 




Wave ROM - A 




Main 


Board 


15179893F0 


MB834000A - 20P - G - 227 




Wave ROM - B 




Main 


Board 


15179894F0 


MB834000A - 20P - G - 228 




Wave ROM-C 




Main 


Board 


15179895F0 


MB834000A - 20P - G - 229 




Wave ROM-D 




Main 


Board 


15179947 


MB834000A - 20P - G - 3A1 




Wave ROM-E 




Main 


Board 


15179948 


MB834000A - 20P - G - 3A2 


Wave ROM - F 




Main 


Board 


15179362 


MB81464 - 12 




D RAM 




Main 


Board 


15279508 


HM62256LFP - 12T 


(Flat) 


256k SRAM 




Main 


Board 


15229894 


MB87419 R06 - 0005 


(Flat) 


PCM Custom IC 




Main 


Board 


15229895 


MB87420 R06 - 0006 


(Flat) 


PCM Custom IC 




Main 


Board 


15239126 


TC23SC140AF - 007 


(Flat) 


Effect Custom IC 




Main 


Board 


15239124 


SSCIOOO 


(Flat) 


Key SCAN Gate Array 




Main 


Board 


15229848 


U PD65005G - 062 


(Flat) 


RAM CARD Gate Array 




Main 


Board 


15239130 


MB623157 /z PF - G - BND 


(Flat) 


I/O Gate Array 




Main 


Board 


15259706T0 


TC74HCU04F - T2 


(Flat) 


Hex Inverter 




Main 


Board 


15259704T0 


TC74HC04F - T2 


(Flat) 


Hex Inverter 




Main 


Board 


15269601 


74F04SJL 


(Flat) 


Hex Inverter 




Main 


Board 


15169304H0 


HD74LS04P 


(Flat) 


Hex Inverter 




MIDI 


Board 


15259701 TO 


TC74HC00F - T2 


(Flat) 


Quad 2 - Input NAND Gate 


Main 


Board 


1 52597 16T0 


TC74HC32F - T2 


(Flat) 


Quad 2 - Input OR Gate 




Main 


Board 


15269609 


74F02SJL 


(Flat) 


Quad 2 - Input NOR Gate 




Main 


Board 


15269610 


74F32SJL 


(Flat) 


Quad 2 - Input OR Gate 




Main 


Board 


15259101 


BU4051BF T2 


(Flat) 


8 - channel Analog Multiplexer 


Main 


Board 


15169605 


TC74HC4052 


(Flat) 


4 - channel Analog Multiplexer 


Jack 


Board 


15209122 


PCM56P 




D/A Converter 




Jack 


Board 


15189210 


BA15218F T-2 


(Flat) 


OP AMP (Dual in line) 




Main 


Board 


15189231 


NJM4565DD 




OP AMP (Dual in line) Bender Board. Jack 


Board 


15189209 


BA15218 




OP AMP (Dual in line) 




Jack 


Board 


15189193 


M5238P 




OP AMP (Dual in line) 




Jack 


Board 


15289110 


U PC4062G 


(Flat) 


J - FET OP AMP (Dual in 


line) Main 


Board 


15189220 


NJM2082D 




J - FET OP AMP (Dual in 


line) Jack 


Board 


A 15199155 


L78MR05R 




+ 5V Voltage Regulator 




Power Supply 


Board 


A 15199176 


L78M12ML 




- 1 - 12V Voltage Regulator 




Power Supply 


Board 


A 15199172 


TA79L005P - TPE6 




-5V Voltage Regulator 




Jack 


Board 


A 15199177 


L79M12ML 




- 12V Voltage Regulator 




Power Supply 


Board 


OPT - ISOLATOR 














15229718 


6N137 








MIDI 


Board 


DIODE, LED 














15339103 


MA - 153 




Chip 




Main 


Board 


15339104 


RLS-71 TE- 11 




Chip 




Main 


Board 


15339105 


DAN202K T-96 




Chip 




Main 


Board 


A 15019273 


4B4B41 LCl 100V/4A 


Bridge 




Power Supply 


Board 


A 15019245 


1B4B41 lOOV/lA 


Bridge 




Power Supply 


Board 


15019674 


0.5AZ5.1Y - TPB2 




Zener 




Power Supply 


Board 


15019281 


1SR35 - lOOA T - 93 lOOV 


lA 






Power Supply 


Board 


15029289 


SLH - 34VC 




LED (red) 




Switch 


Board 


15019120 


1S-2473-T77 








Switch 


Board 


(15019103 


IS - 2473) 












15019126 


1SS133T - 77 






Jack Board, MIDI 


Board 


(15019125 


1SS133) 












DIODE ARRAY 














15019142 


DAN801 








Main 


Board 


15019154 


DAP801 








Main 


Board 


CAPACITOR 














13529104 


DE7150F472MVA1 




Line Bypass 




Power Supply 


Board 


CAPACITOR ARRAY 












13529115 


EXF - P8101MW 








Main 


Board 


RESISTOR 














13829848 


ERD2FCG100P 




Fuse Resistor 




Main 


Board 


A 12559823 


ERQ12HUK R22 !4W 




Fuse Resistor 




Power Supply 


Board 


RESISTOR ARRAY 














15239108 


MNRDM4J X 68 IE 




Chip 




Main 


Board 


15399917 


MNR34J5A103E 




Chip 




Main 


Board 


15399904 


MNR34J5A333E 




Chip 




Main 


Board 


15399943 


MNR34J5A183 




Chip 




Main 


Board 


13910114 


RGLD 4 X 223J 








Jack 


Board 



CONNECTOR 



(Wire trap) 








13439413 


52004-0410 


4P Main 


Board (CN5), Power Supply Board (CN4) 


13439412 


52004 - 0510 


5P 


Main Board (CN3, CN7) 


13439411 


52004 - 0610 


6P 


Main Board (CN16) 


13439410 


52004-0710 


7P 


Main Board (CN4) 


13439409 


52004 - 0810 


8P 


Main Board (CN5, CN14) 


13439408 


52004 - 0910 


9P 


Main Board (CNIO) 


13439407 


52004 - 1010 


lOP 


Main Board (CN13) 


13439406 


52004- 1110 


IIP 


Main Board (CN6) 


13439414 


52004 - 1210 


12P 


Jack Board (CNl) 


13439436 


52004 - 1410 


14P 


Main Board (CN12) 


(Cable Holder) 






13439461 


SD - 51016 - 0400 


4P 


Bender Board (CN4), Card Board (CN3) 


13439462 


SD - 51016 - 0500 


5P 


MIDI Board (CN4), Switch Board (CN6) 


13439463 


SD - 51016 - 0600 


6P 


Power Supply Board (CNl) 


13439464 


SD - 51016 - 0700 


7P 


Jack Board (€N2), Switch Board (CN3) 


13439465 


SD - 51016 - 0800 


8P 


Bender Board (CN3), Card Board (CN6) 


13439466 


SD - 51016 - 0900 


9P Switch 


Board (CNl), Power Supply Board (CN2) 


13439467 


SD - 51016 - 1000 


lOP 


Card Board (CN5) 


13439468 


SD - 51016- 1100 


IIP 


Switch Board (CN4, CN5) 


13439469 


SD - 51016 - 1200 


12P 


Power Supply Board (CN3) 


13439471 


SD- 51016- 1400 


14P 


Card Board (CN4) 


(Pin Header) 








13439351 


IL - S - 6P - S2L2 - EF 


6P 


Bender Board (CNl) 


13439335 


IL - S - 6P - S2T2 - EF 


6P 


Jack Board (CN3) 


13439364 


IL - FPC - 4N - 4 - SlLl 


4P 


Jumper Board (CN5) 


13369562 


B15PHKS 


15P 


Main Board (CNll) 


13369557 


SLPlOR-5 BURNDY 


lOP 


Main Board (CN2) 


13369559 


SLP14R-5 BURNDY 


14P 


Main Board (CNl) 


13429233 


7508095A 


IC Card Main Board (CN9), Card Board (CN1,CN2) 


AC CORD 








A 234951 17 


lOOV 






A 234951 13 


117V 






A 23495116 


220V 






A 234951 15 


240VE (with 13A Fuse) 






A 234951 14 


240VA 






COLLAR/BUSHING 






A 12369533 


KF-41 lOOV, 220V 




Power Supply Board 


A 12369539 


KR - 61 A 117V, 240VE, 240VA 


Power Supply Board 


KEYBOARD 








7621320000 


SK - 761 - BWCA 


61Key 






Note : See KEYBOARD PARTS LIST for details. 












BENDER UNIT 








23275916 


PB- A0105 






LCD UNIT 








15029490 


DMC24201N - LY (with LED, PCB and wiring) 


24 X 2 STN 


HOLDER 








12199570 


BBH- 1 


Battery retainer 


Main Board 


A 22205357 


AC Cord Bush A Holder 


lOOV, 220V, 240VA 


Power Supply Board 


A 22205358 


AC Cord Bush B Holder 


117V, 240VE 


Power Supply Board 


22205316 


Power Transformer Holder 




Power Supply Board 


22205317 


Jack Holder 




Jack Boar 


22205340 


MIDI Holder 




Jack Boar 


22205318 


Card Holder 




Card Boar 


22225338 


Card Escutheon 




Card Boar 


22200188 


Card Slot 




Main Board 


22205322 


LCD Holder 






22205315 


SIDE (Bender) Holder 






22205319 


Main Holder 




Main Board 


BATTERY 








125692X9 


CR2032 (Lead less) 


Lithium DC 3V 




ACCESSORIES 








26025695 


Owner’s Manual 


Japanese 




26025696 


Owner’s Manual 


English 




23430675S0 


Cord (PJ - IM) 


2.5m 




12569249 


Lithium Battery 


CR2032 3V 




MISCELLANEOUS 








22255289 


Shield Paper 




Jack Board 


22255290 


Shield Paper 




Main Board 


23455314 


Grounding Reaf 




Switch Board 
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fig. 1 




fig. 2 




* 1. Clamp the 5 wires on the keyboard angle in the 

order of 16, 9, 7, 5 and 2 from the panel side. 

* 2. Bend the wiring toward the panel surface so that 

it does not catch on the card insertion port. 

*3. Trail wires 8 and 16 along the keyboard angle. 

* 4. Do not the wiring catch on the card and connector 

insertion ports. 

*5. Clamp in the order of 12, 13 and 14 from beneath. 



*1. 9. 7. 5. 20Hi§Tr 

7 > :7'Vl/|c: ^ ^ > 7° U ^ T o 

*2. — Kff 7 7T irU y^'^ 

*3. 8<t ]6^UM(DTy^''Jlicy^oXUt>Ltto 
*4. 7Ti7U y<ft^ti - K • 



*5. Tt)^ib^2. 13. ^AmmX<P=^y-Xt^o 
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1 : From keyboard to main board (flat cable) 10: From LCD unit to main board (15P) 

2: From switch board to main board (5P white) 11: From card board to main board (14P red) 

3: From jack board to main board (7P white) 12: From card board to main board (10P black) 

4: From bender board to Jack board (6P) 13: From card board to main board (8P white) 

5: From switch board to main board (8P black) 14: From card board to main board (4P red) 

6: From MIDI board to main board (5P black) 15: From power supply board to main board (6P black) 

7: From bender board to main board (8P white) 16: From bender board to power supply board (4P red) 

8: From power supply board to main board (IIP red) 17: From switch board L to switch board r (IIP white) 

9: From switch board to main board (9P red) 18: From power supply board to jack board (12P black) 



fig. 3 




* 6. Bending is strictly prohibited. Be careful in twisting 

the wires. 

* 7. When installing the main board, bend the wiring 

toward the center of the main board so that it 
does not touch the keyboard molding. 

* 8. Install the MIDI board in the panel after installing 

the main board. 

* 9. Clamp the wiring of the LCD unit at the center so 

it will not spread out loosely. 



* 6. jff y ft {-fMM mMo 



=E-JU • /K- K 

(cf/r y ft (f § c cL o 

* 8. MIDI/K'- > • 7 \(- y{^(d-T*Ne>/N°^WKCl5y 

*9. LCD^l-.;/ 

^^yy°(DZto 



1 
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* 10 . 60 
*11. :i$60 
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BLOCK DIAGRAM 









-O 

Z3 

CE 
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Ibender boardI 

I VOLUME I 





EXT PEDAL R L R L PHONES 

CONTROL HOLD DIRECT OUT MIX OUT 


































U-20 



JUNE 1989 



TEST MODE 



7“ X h • ^ — K 



To enter Test Mode,(1) first press |PART| and 



RHYTHM 


at the same time to activate ROM play 


Mode 


and (2) then press 


ENTER 


1 while pressing 


MARK 


and 


JUMP 









Test [PART 

LTROM Play Mode [MARK 
lENTERl^lft'o 



RHYTHMl 

Pump 



Version Number 



= 


U - 2 0 T E S ■ 


r MODE 


::::: ::::: 


U-20 


i i !"1 Q . 


.■■■■ 






t 

' — Version Number 



Switch operation while in Test Mode 
Test Mode^CDX^ 



lJUMPi PlCURSOR^I 


Moves to next test item 
hilg(CffE) 




Moves to previous test item 


lJUMPi +HCURSORI 


lJUMPi +IBANK1 -81 


Directly selects test items 1 - 8 
1 - 8 Dy hiSlK 




Directly selects test item 9-16 
xy hil@9- 16^yT by hilfK 


lJUMPI + NUMBER1 -8 




lJUMPi +\Exn] 


Exits Test Mode 
xy h • K 



List of Test Items 
5^7. L g — K 



1 


LCD Contrast Test 


lJUMPi + IBANK 11 


2 


LED Test 


lJUMPI + IBANK 21 


3 


Internal RAM Test 


lJUMPi + IBANK 31 


4 


RAM Card Test 


lJUMPi + IBANK 41 


5 


PCM Card Test 


lJUMPI + IBANK 51 


6 


INT PCM ROM Test 


lJUMPI + IBANK 61 


7 


Key & Button Test 


lJUMPI + IBANK 71 


8 


A/D Test (1) 


lJUMPI + IBANK 81 


9 


A/D Test (2) 


lJUMPI + INUMBER ll 


10 


MIDI Test 


lJUMPI + INUMBER 21 


11 


Sound Test (1) 


lJUMPi + INUMBER 3| 


12 


Sound Test (2) 


lJUMPI + INUMBER 41 


13 


DAC MSB Adjust 


lJUMPI + INUMBER 51 


14 


Effect Test 


lJUMPi + INUMBER 61 


15 


Memory Initialize 


lJUMPI + INUMBER 71 


16 


Factory Data Load 


lJUMPi + INUMBER 81 



1.LCD Contrast Test 
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2. LED Test 



3. Internal RAM Test 





* 2) Battery voltage display in range 2.8V - 3.5V is OK. 
*2) 2.8V~3.5V(DrBl-C- “OK” 
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4. RAM Card Test 




*4) 2.8V~3.5V0ralT" “OK" 
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CHECK 






























U-20 



JUNE 1989 



7. Key and Button Test 
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8. A/D Test (1) 



Bender Test 



Holding down lJUMPl . Press IBANK8I 
U4'*<e> IBANKSI ^fffo 



; .= H D T e s < 1 > 



f 


Tilt Bender Lever to the right 


A 




^ b/s:- ^^izitmz t ' < 


y 




Bnd count increases from 
±0 to + 127? 

“±0” “+127” lZ^7ik(D 



* 5) The whole A/D test may be adversely affected 
if any one of the analog signals (1, 2, 4, 5 and 
12 — 15 pins) of main board IC13 (BU4051) 
is open (due, for example, to a broken line). 

*5) ^d'>4t’-KIC13 (BU4051) (D7±n^Xt)iW^ 
(1,2.4,5,12-15 pin) (»f 

M4'<if) 



Modulation Test 



Push Bender lever to MODULATION 



Md count increases from 0 
to 127? 

“0” “127” 



After touch Test 



Press any key firmly. 




Aft count increases from 0 
to 127? 

“0” A' 6 “127" 



Tilt Bender lever to the left 



CHECK 

Bender UNIT 

Bender Board < — >Main Board 
Bender Board IC1 
Main Board 1013 



CHECK 

Bender Board < — > j 
Keyboard 
Bender Board IC1 
Main Board 1013 



■ 



Bnd count Decreases from 
±0 to -127? 

“±0” “-127” (Z^^(D 



Md count is 0 with the lever 
released ? 

b / s:- ^ftl( j- t 
V “0” (C4'5 



Aft count is ”0” with key 
released ? 

+ “ 0 ” ^ 

M'Ft' -5 



CHECK 
Bender UNIT 

Bender Board < — >Main Board 
Main Board 1013, 1014 



Bnd count is ± 0 with the 
lever at neutral? 

^ b /'V - 4' I 

V “±0” (C*5 



Modulation Test is complete 



After Touch Test is complete 




Bender Test is complete 
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9. A/D Test (2) 
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10. MIDI Test 



MIDI Test is complete 



11. Sound Test (1) 
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12. Stound Test (2) 
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*11) The wave shape as displayed on the oscilloscope. (Probe 1 : 1 Range : 5mV/div 0.5mS/div) 
*11) (zfo~y 1 : 1 5mV/div 0.5mS/div) 







(Since the level is low for the performance of the oscilloscope, the wave shape may contain noise and be difficult to see.) 

(u^;u*N'/j\$ t '> □ X D-zf(D't±mv\ j -r 
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14. Effect Test 
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15. Memory Initialization 




*11) Set all temporary contents to the initialization value. 

( Data stored in the main unit (internal) will not be 
initialized.) 

*11) 'f — V + d' L 

($1$ (Internal) (cfE'tS$taTf.'§x — d” — vt 
xd'X$n^■t^■^o) 



*12) The contents of the working RAM may be destroyed 
when replacing the battery (BT1) or working RAM 
(main board ICS). In this case, perform a Factory Data 
Load at the same time as Memory Initialize with the 
procedure shown at left. 

*12) /<y7^U- (BT1) 9-+>yRAM (^ T K ICS) 

RAM 

h V-^-:P0o- 
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16. Factory Data Load 




*13) The contents of the working RAM may be destroyed 
when replacing the battery (BT1) or working RAM 
(main board ICS). In this case, perform a Factory Data 
Load at the same time as Memory Initialize with the 
procedure shown at left. 

*13) /s:-.yxU- (BT1) -:7-+>^^'RAM KIC5) 0 

<f'T\ 9-+>yRAM(Z) y 
tto ^f50^)iii(c<fcy. 

h U-5='-^CDn- 



*14) A RAM Card (M-256E) is used for the memory card, 
but an OTP ROM Card (M - 256N) can also be used. 
If the OTP ROM Card (M - 256N) is used, the 
message “RAM Card Battery Low ! ’’may be 
displayed ! However , the facto ry data ca n be loaded 
by pressing lENTERI and then [VALUE Al 

*14) >=EU-:b- K(C(i. RAM Card (M-256E) 

TK OTP ROM Card (M-256N) ^{^mt 
SSTo OTP ROM Card (M-256N) L/c±i^(C 

(iv’’RAM Card Battery Low!” 

y lENTERI ^ff L. [VALUE 7 7 

7 h U - • x-^CDn- 



Factory Data Load is complete 
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Program ROM Replacement Procedure 

A ROM 

Follow the work procedure below in order to perform the work 
safely. 

1) Turn OFF the power supply switch and remove the power 
supply cord. Turn over the U-20 unit, loosen (1) 15 screws 
and (2) 5 screws and then remove the bottom cover from 

the unit. (Fig.1) 

(m- 1) 



2) Loosen (3) 2 screws (short), (3) 2 screws (long) 
and (5) 1 screw on the rear panel and remove the MIDI board 
from the panel. Remove the wiring (1 2 pin) of the jack board 
and place the MIDI board on the jack board. (Fig. 2) 

2) m) 2^td)X'y (M) 2^i(DT^ 

JACK 4^- K07d'-^'j (12pin) ^ti-fLTMIDId^'- 

K^JACKd^- K0±(C0-ti:rro (HI- 2) 



3) Loosen (6) 3 screws on the rear panel and (7) 3 

installation screws on the main board and remove the main board 
from the panel and keyboard angle. Place the main board face 
up and to the keyboard side so that the part surface is visible. 
(Fig.3) 



3) >J -\^-gP0(6)^> 'y3X<t MAIN 

(7)3'y^^6i6Zy<X 

MAIN 4^'— 7 {C:^|i{t|lj(C'(rp[n](j-(C L ^ 

to (HI- 3) 



4) When the main board is positioned face up, the program 
ROM can be seen First verify that it is the program ROM of 
IC8 and then remove the ROM from the 1C with a tool such 
as a ROM puller. (Fig.4) 

4) MAIN 4^'- (4 {c L t ^ i 7° o 5 A ROM t 

4 - 0 T: ICS © 7° o 7 A ROM MB 

ROUm^mmxlCVt'y (HI-4) 

* When reassembling the unit after completion of ROM 
replacement, follow steps 1) - 4) in the opposite sequence 
for correct assembly. 

~d ©liic 

lEL<m-^34TT<ff$(A 



Fig.1 

(El-l) 

wiring (12 pin) 




JACK /-K- K 
jack board 




1C socket 
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ADVARSEL! 

Lithiumbatteri. Eksplosionsfare. 

Udskiftning ma kun foretages af en sagkyndig, 
og som beskrevet i servicemanual. 

Lithium batteri ma kun udskiftes med samme type og 
fabrikat. 



VARNiNG! 

Lithiumbatteri. Explosionsrisk. 

Far endast bytas av behbrig servicetekniker. 

Se instruktioner i servicemanualen. 

Lithium batteri for endast ersattes med samme typ och 
fabrikat. 



ADVARSEL! 

Lithiumbatteri. Fare for eksplotion. 

Mabare skiftes av kvalifisert tekniker som 
beskrevet i servicemanualen. 

Lithium batteri ma kun utskiftes med samme type og 
fabrikat. 



VAROITUS! 

Lithiumparisto. Rajahdysvaara. 

Pariston saa vaihtaa ainoastaan 
alan ammottimies. 

Kun vaihat lithium pariston KAYTA saman valmistajan 
samaa tyyppia. 




IMPROVEMENTS 

Connection/disconnection of CNs 1 and 2 on main board 
when removing the cables, grey first, and vice versa. 



MAIN BOARD 

ASSY 7621390000 
(PCB 22925735) 



y ^ KCNl. 

CNU 

L/ I ^ fcb L 9 








Li 



.SEOSW 



noj 









r~~i aia 



S'* -A i ^ 







J 


> 































B'l- 'i!l U 










1 ' Jh_ 


A M • 


^ [K 



View from foil Side 
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c 



c 



MIDI BOARD 

ASSY 76213170 00 



POWER SUPPLY 
BOARD 

ASSY 76213080 00 



BENDER BOARD 

ASSY 76213100 00 

( 



r 



CARD BOARD 

ASSY 76213300 00 



r 

r 



1 ^ 
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pGQQBSw 

■■■■■■■ 



ASSY 76213300 00 



CN2 

CARD CONNECTOR 750B095A 



SD-51016-1400 



KEYBOARD 



BENDER BOARD 

ASSY 76213100 00 



ASSY 76213900 00 



BENDER UNIT 
PB-A0105 



CARD BOARD 

ASSY 7621330000 
(PCB 22925724) 



SD 51016-0600 



POLABITY 



POWER SUPPLY 

board 



SD 51018-0100 
f12V 



47/25V 



VOLUME 



47/25V 



VH1 

BM-MA0X1SA14 
10K A x2 



ASSY 76213080 00 



JACK BOARD 

ASSY 76213170 00 
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SWITCH BOARD L 

ASSY 7621314000 
(PCB 22925726) 
PCB2292572600 



View from Component Side 



View from Component Side 



View from Component Side 



View from foil Side 



SWITCH BOARD R 

ASSY 7621314000 
(PCB 22925726) 



POWER SUPPLY BOARD 

ASSY 7621308000 
(PCB 22925725 3/3) 



JUMPER BOARD 

ASSY 7621308000 
(PCB 22925725 1/3) 



View from foil Side 

PRIMARY BOARD 

ASSY 7621308000 
(PCB 22925725 2/3) 
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CPU 

P8098 

(15179286) 



mo/P2 . 1 
TXD/P2.0 
HSIO 
HSIl 
HSI2/HS04 
HSI3/HS0S 
HSOO 
H501 
HS02 
HS03 



N.C. 

HEADY 

A15/P4.7 

A14/P4.6 

A13/P4.5 

A12/P4.4 

A11/P4.3 

A10/P4.2 

A9/P4.1 

A8/P4.0 



RESET 

EXTINT/P2.2 

VpD 

VfOF 

ANGNO 

ACH4/P0 . 4 

ACH5/P0.5 

ACH7/P0 . 7 

ACH6/P0 . 6 

EA 

Vcc 



AD0/P3.0 
A01/P3.1 
A02/P3.2 
AD3/P3.3 
A04/P3 . 4 
ADS/P3.5 
AD6/P3.6 
A07/P3.7 



Effect Custom 1C 

TC23SC140AF-007 

(15239126) 




PCM Custom 1C 

MB87419 

(15229894) 




PCM Custom 1C 

MB87420 

(15229895) 




_ Main suoply voltage (5V). 



Digital circuit ground (OV). 

K 

_ RAM startdby supply voltage (5V). 

» RAM;t;y 

Reference voltage for the AD converter (5V). 

A/D 3 y ^ 

__ Reference ground fpr the AD converter (5V). 

Vyvy 

- Programming voltage for the future EP ROM parts. 

Input of the oscillator inverter and of the internal clock generator. 



Output of the oscillator inverter. 

Reset input to the chip. 

Input for the memory select. 

^ Address Latch Enable or Address Valid output. 

Read signal output to external memory. 

Write output to external memory. 

Ready input to lengthen external memory cycles. 

t'- t '} 

Input to High Speed Input Unit. 



_ Output from High Speed Output Unit. 

4 — bit high impedance input ~ only port. 

4 e-y I- - 

4 - bit multi — functional port. 

4 tv h • • 7y - 4f-h 

.. Address data bus. 

TKat^v h • TKu;t 

Address bus. 

Sirial input 

■> ') TA.\t! 

Sirial output. 
iryr/PUtD 



Key Scan Gate Array 

SSC1000 

(15239124) 




I/O Gate Array 

MB623157 \i PF-G-BND 
(15239130) 




RAM CARD Gate Array 

M PD65005G-062 5J 
(15229848) |||||||||||| 

52=41 



256K SRAM 

HM62256LFP-12T 

(15279508) 



Program ROM 

LH5310 

(15179950) 





Wave ROM A-F 

A : MB834000A-20P- 
B : MB834000A-20P- 
C : MB834000A-20P- 
D : MB834000A-20P- 
E : MB834000A-20P- 
F : MB834000A-20P- 



G-226 (15179892F0) 
G-227 (15179893F0) 
G-228 (15179894F0) 
G-229 (15179895F0) 
G-3A1 (15179947) 
G-3A2 (15179948) 




D RAM 

MB81464-12 

(15179362) 






D/A Converter 

PCM56P 

(15209122) 



te-bit 




Latch 


16- bit 




lOUT 


16- bit 
Sirial/ 
parallel 
converter 

JL n 


DAC 



I Control 

CLK Logic 

& Level 
Shift 

LE Ib Circuit 



4- channel Analog Multiplexer 

TC74HC4052 

(15169605) 



Quad 2- Input OR Gate 

TC74HC32F-T2 (1 525971 6T0) 
74F32SJL (15269610) 



TRUTH TABLE 



INHIBIT 


C 


B 


A 


"ON" CHANNEL 


L 


L 


L 


L 


OX, OY 


L 


L 


L 


H 


IX. lY 


L 


L 


H 


L 


2X, 2Y 


L 


L 


H 


H 


3X. 3Y 


L 


H 


L 


L 


- - 


L 


H 


L 


H 


- - 


L 


H 


H 


L 


- - 


L 


H 


H 


H 


- - 


H 


X 


X 


X 


NONE 


X ! Don’t 


Care 






TRUTH TABLE 



A 


B 


Y 


H 


H 


H 


L 


H 


H 


H 


L 


H 


L 


L 


L 



Quad 2- Input 
NAND Gate 

TC74HC00F-T2 
(15259701 TO) 



Quad 2- Input 
NOR Gate 

74F02SJL 

(15269609) 





OP AMP 

NJM4565DD 
BA15218 
M5238P 
M PC4062G 
NJM2082D 



(15189231) 

(15189209) 

(15189193) 

(15289110) 

(15189220) 




Hex Inverter 

TC74HCU04F-T2 

TC74HC04F-T2 

74F04SJL 

HD74LS04P 



(15259706T0) 
(1 5259704T0) 
(15269609) 
(15169304H0) 
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